A health information system (HIS) is the necessary infrastructure relevant for routine population health monitoring-according to the World Health Organization Regional Office for Europe (WHO-Euro) population health monitoring is the first of ten essential public health operations. 1 Population health monitoring is a multi-step approach, going from defining a conceptual approach, collecting data and analyzing indicators to health reporting and knowledge translation. Consequently, an HIS can be defined as a complex, multi-layered system, aimed at producing health intelligence. The steps relevant for population health monitoring (see figure 1 , right side) and the outputs of an HIS (see figure 1 , left side) are well described by a combination of the population health monitoring cycle and Data-InformationKnowledge-Wisdom hierarchy models. 2, 3 HIS exist on national (sometimes also sub-national) level as well as on international level. The aim and relevance of international HIS is twofold. First, they aim to inform the agenda of the organizations that run the HISs, to monitor progress towards internationally agreed targets (e.g. Health for All 2000, Health 2020, Sustainable Development Goals), and to assess the impact of implemented policies and interventions. Second, they support cross-country learning through international comparisons and sharing of information about effective policy actions. Differences in the political and administrative organization of the member states affect the availability, comparability and reliability of national data used for international comparisons. 3 
From international HISs to an overarching European HIS
In Europe, various international organizations run an HIS. Of these, those of the European Commission (EC), respectively Eurostat as the statistical office of the European Union, OECD and WHO-Euro are among the most relevant ones for European countries. All three systems are comprehensive, producing a lot of health intelligence that is useful for informing national policymaking. In addition, countries have data delivery agreements or obligations for often more than one of these systems, depending on their membership. This article addresses the question whether we can achieve a comprehensive European HIS and the roles which international organizations and the member states could play in this. A European HIS, means in this article a system at the overarching European level irrespective of the individual member state composition of the organization, i.e. a system that somehow combines and aligns the health information activities of the EC, OECD and WHO-Euro to improve the interoperability between their individual international HISs. Such 'supra-international' collaboration is of utmost importance to European countries, which after all are the member states of the international organizations.
Improving the collaboration and interoperability of the existing international HISs is required to: make optimal use of the respective expertise of each stakeholder, reduce the reporting burden of member states, avoid doubling or tripling of work by the international organizations or publication of inconsistent information, efficiently support capacities necessary for population health monitoring, both at the national and international level, and the maintenance of a valid and reliable data and information base, also both at the national and international level.
Thus, collaboration in the field of health information between the three major international organizations is important to their member states, and the organizations acknowledge that. This is illustrated by the fact that WHO-Euro and the EC agreed to cooperate, 4,5 and a separate agreement was made between WHOEuro and OECD. 6 The early declaration on the cooperation between WHO-Euro and the EC aims to strengthen cooperation and to work towards a single integrated HIS. More specifically, it is intended to expand the use of shared data collections, collaborative analysis and the generation and dissemination of knowledge to support health policy. The cooperation agreements between WHO-Euro and EC and WHO-Euro and OECD led to strengthened collaboration through regular exchange between the three organizations and other international bodies about their health information activities. Some concrete results and achievements are elaborated below.
Looking back: what has been concretely achieved so far?
Many examples exist of bi-or trilateral collaboration between EC, WHO-Euro and OECD in the field of health information, resulting e.g. in joint data collections or joint reporting. Here we highlight a few examples to illustrate what is possible.
Two very positive examples of successful collaboration are the joint data collections in the field of health expenditures and nonmonetary health care statistics. The first one was launched in 2005 and the second in 2010. Taking the data collection on health expenditure-the System of Health Accounts-as an example, a Joint Health Accounts Questionnaire was launched for data gathering. Moreover, a statistical reference manual was developed by all three international organizations in consultation with national experts and international organizations to promote greater comparability in health accounting systems.
As a result, these joint data collections have substantially decreased the reporting burden for member states. In addition, this allows for coherent reporting in case similar definitions and standardization methods are used.
Another example of improved collaboration is the European Health Information Initiative (EHII). This WHO-Euro network is committed to improve the information that underpins health policies in the WHO European Region. It fosters international cooperation to support the exchange of expertise, build capacity and harmonize processes in data collection and reporting. Next to the EC and OECD, a broad range of stakeholders are involved in EHII, including member states, WHO collaborating centres, health information networks and associations such as the European Association of Public Health, and charitable foundations such as the Wellcome Trust. 8 At the time of writing, an exercise aimed at mapping the overlap between the main indicator sets of WHO-Euro, EC and OECD is ongoing in the framework of EHII. 9 The three organizations are currently discussing how to build on the outcomes of the mapping exercise in order to achieve a reduced reporting burden for member states. Although this is not an easy discussion, WHO-Euro, the EC and OECD are actively engaged and looking for opportunities to tune their indicators.
The road ahead: what further alignment would be useful for member states?
Despite the good practices and intentions described earlier, there still is room for intensified collaboration. For example, joint data collections between WHO and the EC (Eurostat) for mortality data would further reduce the reporting burden for member states. Moreover, it would be useful to reduce the diversity of the various data requests and to improve alignment of data collections and indicators on morbidity and health-related behavior.
Agreement on indicator definitions and the underlying methods for their calculation would also be beneficial for national health policy making and the trust of the general public in general health information measures. Varying figures on the same topic in the databases of the international organizations are confusing. Moreover, indicators from international databases might also differ from those published by national statistical offices or national public health institutes. The following examples illustrate existing differences of health information on international level:
Due to different methodological approaches, numbers on life expectancy differ between Eurostat/OECD and WHO-Euro. Even though the absolute numbers on death are comparable in the databases of the international organizations, age-standardized rates differ due to the use of different standard populations. The consequence is that, even though international comparisons can be made, the diverging information coming from the various systems leaves ground for unnecessary discussions about the correct figure. This is detrimental for the credibility of international health information and the use of public health evidence in policymaking processes. Harmonizing indicator definitions across the international stakeholders and, consequently, across member states is a complex task. This is illustrated by the fact that even in the case of the joint data collections described earlier, WHO
Next to work on data and indicators, there is also room for enhanced collaboration and integration in the field of capacity building and some of the Research & Development (R&D) work. For example, for certain topics an overarching expert group could be established, advising all three international organizations, instead of two or three expert groups with overlapping mandates. In addition, improved coordination of health reports and R&D work, ensuring that products and projects are complementary instead of overlapping, would also be welcomed by the member states.
The road ahead: how can we achieve further progress?
Focus on common ground rather than on differences
In general, HISs are complex, involve many different stakeholders, with many different interests. This is even truer for international HIS that have an additional layer: aligning health information and making health information comparable despite the existing differences across the European countries. Consequently, developing an HIS at the 'supra-international' level is extremely complex and is exacerbated by different mandates, different member states and different governance systems of EC, OECD and WHO-Euro. In addition, especially at the EU level the situation is complicated, as health information activities are not only performed by Eurostat, but also by various European Commission Directorates (DGs), agencies like the European Centre for Disease Prevention and Control, the European Monitoring Centre for Drugs and Drug Addiction, and Joint Research Centres (JRCs), as well as by public health research projects of DG SANTÉ , DG EMPL and DG RESEARCH. This is a reality and the context in which the development of an overarching European HIS needs to take place. A complete merger of the three systems into one system therefore is not possible, and this is also not necessary for improving alignment and collaboration. After all, even though there are differences, there are also distinct overlaps between the organizations' mandates and health information activities. For moving an overarching European HIS forward, we should focus on the common ground rather than on the differences. A pragmatic definition of a 'supra-international' HIS thus could be a situation in which activities that truly overlap are optimally integrated, and the remaining, organization specific activities are optimally coordinated and aligned (see figure 2) .
Commitment from WHO-Euro, the EC and OECD, but also from member states For the realization of an overarching European HIS, obviously commitment from WHO-Euro, the EC and OECD is necessary. But it is important to realize that member states also have an important role to play here. After all, they form the governing bodies of the international organizations. All too often, however, national representatives in the political platforms and national experts in the technical platforms do not convey the same message. Coordinating a uniform national position across technical and political layers may be challenging, but for moving health information activities in Europe forward in an efficient and effective way, this is indispensable. The public health community has a pivotal role here, as described by Rosenkotter et al.
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: 'Policy making on EU level can follow two political routes. The low politics route, in which action is initiated by professional concern and developed by expert groups, has been tried for many years but has failed. This suggests that it is now time to pursue the high politics route, in which action is initiated by political leaders. Of course politicians need to be convinced by us, the public health community. But if we believe that information about the health of our fellow citizens is needed to achieve transparent and cost-effective policies, we have a duty to formulate a strong case that can convince our national politicians to take action in the institutions of the EU and WHO. Together we can achieve a new health agenda for Europe underpinned by timely and accurate health information'.
Still one might ask whether this high politics route can realistically be achieved. A recent analysis on EU-level revealed several obstacles regarding the use of international (here EU) health information like limited awareness, mismatch of available health information to national needs, redundancy with domestic or international indicators, and concerns regarding the usability of the indicators.
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To improve the understanding of the relevance of 'supra-/international' health information it might be advisable develop a repository of success stories and support mechanisms on how to apply 'supra-/ international' health information for national purposes. Not all of these actions cover the member states of all three organizations but they might provide insights into the needs of member states in general and approaches to improve coverage and comparability of health indicators so that spill-over effects to other European countries are enabled.
Develop a common language on health information to avoid further semantic confusion
Another barrier hampering further progress in collaboration is the current semantic confusion. At the beginning of this article, we defined an HIS as a complex, multi-layered system aimed at producing health intelligence. This definition is gaining acceptance among population health monitoring specialists, but still many different ideas about HIS exist. For example, to some people an HIS is a database. To others, it only relates to (data coming from) health care facilities. Obviously, it is difficult to define concrete goals for a joint system if stakeholders have very different ideas about it and are not familiar with its multiple layers that go far beyond being just a database. Similar semantic confusion arises when talking about health information strategies, and very different ideas exist about the scope and purpose of such strategies. For successful multi-stakeholder collaboration, it is important that a common language is used. A practical way forward would be the development of a common glossary for key terminology.
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European Journal of Public Health HIS involve a multitude of stakeholders, activities, resources and outputs. 12 When thinking about collaboration and integration across systems, it is tempting to start with trying to get a full overview and creating a comprehensive strategy. However, it is questionable whether this is the most efficient and useful approach. Another reflex when thinking about integrating health information activities is focusing on creating complex technical solutions, like large-scale, composite databases. Again, apart from being expensive, it is questionable whether this holds the largest potential for benefit for member states. Instead, a more pragmatic approach seems recommendable, focusing on (relatively) small scale actions with concrete results, illustrating the added value of high quality international comparisons and harmonized data collections and indicators. An example is the earlier mentioned EHII indicator mapping exercise. Here, as a first step towards a common core set it was pragmatically decided to start with what is already being used, rather than with defining complex strategic and/or conceptual frameworks. Another example is the current development of a common core set between the indicators for Health 2020, the global NCD monitoring framework and the health related Sustainable Development Goals, which is coordinated by WHOEuro. This work also uses existing health information activities as a starting point. Such an approach will yield concrete results more rapidly, thereby stimulating further progress by illustrating the benefit for member states of harmonizing and aligning health information activities between international organizations.
Don't wait, act now
As described earlier, much has already been achieved and initiatives like the EHII are ongoing. In addition, there is a lot of activity at the EU level. Past research and research conducted in the BRIDGE Health project has acknowledged the lack of and need for a more sustainable and integrated EU HIS and the BRIDGE Health project consortium is actively pursuing its establishment.
13,14 BRIDGE Health has analysed the possibilities for creating an organisational entity that could take up some of the support tasks that are needed for strengthening the EU HIS. 15 The analysis concluded that a European Research Infrastructure Consortium on Health Information for Research and Evidence-based Policy is at this time the most feasible option. To prepare for this sustainable structure the EU is co-financing a member state-driven Joint Action on Health Information, effective as of end of 2017. This large-scale activity towards improving the functioning of the HIS at the EU-level creates a possibility for also strengthening and improving collaboration with WHO-Euro and the OECD, and indeed, in the Joint Action a large focus on collaboration with all organisation active in the European region is foreseen, most pronouncedly WHOEuro and OECD. Therefore, currently there seems to be a momentum for concretely enhancing international collaboration in the field of health information. So, the answer to the question when to begin seems to be: now!
Conclusion
Working towards an overarching European HIS is difficult but not impossible, as successes from the past, like the joint data collections, show. There are a few important prerequisites, however. First of all, it is important to tackle the current semantic confusion. When we talk about how to improve a joint HIS, everybody should have the same notion of what constitutes an HIS. In addition, further progress will require commitment from the international organizations and their member states: everybody needs to be involved and speak with one voice. The best way forward seems to be to not focus on comprehensive strategies or complex technical solutions, but instead to adopt a pragmatic approach. Identifying opportunities for practical solutions that will quickly result in e.g. better harmonization of data collections and indicators, and thus in tangible benefits for member states, seems the most promising route. These tangible benefits will underline the added value of high quality, efficiently produced international health information, and thus spark further action. Realistically, progress will be slow. The international health information area is very complex, and harmonizing data collections and indicator sets is not a trivial task. But if we are patient, persistent and pragmatic, and make use of the current momentum, we will slowly but surely move in the right direction.
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